Norepinephrine activation of basal cerebral metabolic rate for oxygen (CMRO2) during hypothermia in rats.
In an earlier study on the effect of mild hypothermia (34 degrees C) on the cerebral metabolic rate for oxygen (CMRO2) in rats, we used norepinephrine (NE) to support arterial blood pressure while inducing isoelectricity on the electroencephalogram (EEG) with thiopental (TP). Even with administration of sufficient TP to reduce a fully active EEG to an isoelectric EEG, CMRO2 was often unchanged. Based on this observation, we hypothesized that NE had activated CMRO2 despite thiopental coma. Therefore, we studied the effect of NE compared with donor blood (DB) infusion to maintain arterial blood pressure during TP-induced isoelectric EEG on whole-brain CBF (H2 clearance) and CMRO2 during normothermia (38 degrees C) and mild hypothermia (34 degrees C) in rats during 70% N2O/30% O2 analgesia. Cerebral blood flow (CBF) and CMRO2 were measured in four groups of rats at 38 degrees C followed by measurements at either 38 degrees C (two groups) or 34 degrees C (two groups) and during TP-induced EEG isoelectricity. Within each of the two groups at 38 degrees C and 34 degrees C, arterial pressure was sustained by either DB (n = 10) or NE (n = 9) infusion. At 38 degrees C, CMRO2 in the DB and NE groups was 7.92 +/- 1.05 and 6.4 +/- 0.80 mL x 100 g-1.min-1 and decreased to 50% of normal (3.95 +/- 0.70 and 3.32 +/- 0.40 mL x 100 g-1.min-1, respectively) during TP isoelectricity for a functional:basal CMRO2 distribution of 50% +/- 4% and 50% +/- 4%. At 34 degrees C, CMRO2 values in the DB and NE groups were 6.31 +/- 1.41 and 5.41 +/- 2.02 mL x 100 g-1.min-1, respectively. During TP-induced isoelectricity, CMRO2 values in both groups were reduced to 2.37 +/- 0.43 and 3.55 +/- 1.27 mL x 100g-1.min-1, respectively, resulting in a functional:basal CMRO2 distribution of 61%:38% in the DB group and the reverse, or 27%:73%, in the Ne group. Basal CMRO2 was significantly (P < 0.05) larger in the NE-infused rats. These results suggest that NE infusion, by increasing CMRO2 during mild hypothermia, could nullify its protective effects in the ischemic brain.